Linking (remotely sensed) optical diversity to genetic,
phylogenetic and functional diversity to predict ecosystem
processes
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Linking (remotely sensed) optical diversity to genetic,
phylogenetic and functional diversity to predict ecosystem
processes
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Detecting plant diversity in manipulated
experiments
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Spectra predict functional traits (PLSR models)
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At the leaf level,
spectral diversity
predicts productivity
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Spectral diversity is tightly coupled to functional diversity (LES traits)
and phylogenetic diversity
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Spectral profiles, coefficient of variation, and local
maxima of the coefficient of variation
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Spectral distances between each prairie species
and all other species correlate with phylogenetic
distances (for most species)
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Soil removal methods allow detection of plant
diversity in cases where plant density is low
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aboveground Plant community structure and function

belowground

Soil Organic Matter Quantity and Quality

microbial community structure and function
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Fungal OTU Richness
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Spectral location in the tree of life
will require a spectral library and
can be integrated with species
distribution data to improve plant
diversity monitoring

NIMBioS working group on Remote Sensing of Biodiversity



Coefficient of variation

Leaf level - high lability in spectral regions associated
with pigments
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Reflectance

Coefficient of variation
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Spectra are phylogenetically conserved EXCEPT in the
visible range associated with pigments for light
harvesting and photoprotection
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How to generate canopy spectral profiles for the plant tree of life...

Botanic gardens of the Americas
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Probability of distinguishing

Probability of distinguishing:
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PRODUCTS:
Open source R packages:

* Spectrolab: General package for spectroscopy in
R. Implements functions for reading spectra from
different field spectrometers, processing spectra
(e.g. smoothing and vector normalization), and
visualization.
https://github.com/meireles/spectrolab

* Reconcile: Implements PLSR and Bayesian Model
Averaging methods to convert spectra taken with

different instruments.
https://github.com/meireles/reconcile.







spectral distance
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